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ABSTRACT : PROBLEM TO BE SOLVED: To provide a liquid crystal display which can effectively 
prevent a defect in display such as a decrease in contrast by suppressing a defect in 
alignment of liquid crystal. 

SOLUTION : On the top surface of an electrode substrate 20 (the top surface of an 
electrode layer 12 and a spacer 21), an alignment layer (not illustrated) is provided and 
the surface of the alignment layer is rubbed to perform alignment processing for the top 
surface of the alignment layer. At a portion of the flanl< 21 c of the spacer which is 
positioned on a rear side in the rubbing direction of the electrode substrate 20, a slanting 
surface 21 d is formed which slants spreading outwardly from the top surface 21 a to the " 
bottom surface 21 b while covering an unrubbed shadow area. This slanting surface 21 d 
extends in the rubbing direction by a specified horizontal distance L corresponding to 
conditions of the rubbing and securely comes into contact with rubbing cloth at the part. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A liquid crystal display comprising: 

An electrode substrate of a couple which countered mutually and has been arranged. 

A liquid crystal layer pinched between electrode substrates of said couple. 

The upper surface and the bottom which are formed at least in one side of an electrode 

substrate of said couple, and are provided with a pillar-shaped spacer which keeps constant a 

gap between electrode substrates of said couple and to which said spacer extends in parallel 

mutually. 

An inclined plane sloping so that a field of shade by which rubbing is not carried out to a portion 
which has the side established between these upper surfaces and the bottom, and is located in 
the back side about a rubbing direction of an electrode substrate among said sides of said 
spacer might be spread in a method of outside toward said bottom side from the method of wrap 
aforementioned upper surface side. 

[Claim 2]The liquid crystal display according to claim 1, wherein said spacer is arranged at an 
intersection part of a signal wire and a gate line provided in either of the electrode substrates of 
said couple and said inclined plane of said spacer is located in an opposite hand of a switching 
element in which it is located near said intersection part 

[Claim 3]When the horizontal distance L along said rubbing direction of said inclined plane sets 
pushing quantity of rubbing cloth [ as opposed to / in height of a spacer / I and an electrode 
substrate for the length of length of hair of d1 and rubbing cloth ] to d2, [Equation 1] 
L=lsinez-lsin0> -(1) 

62= cos [ J - (2) 

9i= cos [ j (3) 

The liquid crystal display according to claim 1 or 2 characterized by what it is alike and is 
expressed more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a liquid crystal display, and relates to the liquid 
crystal display provided with the pillar-shaped spacer for keeping constant the gap between the 
electrode substrates of the couple by which division and a liquid crystal layer are pinched. 
[0002] 

[Description of the Prior Art]Generally, the liquid crystal display is provided with the liquid 
crystal layer pinched between the electrode substrate of the couple which countered mutually 
and has been arranged, and the electrode substrate of these couples. In such a liquid crystal 
display, in order to keep constant the gap (gap) between the electrode substrates of a couple, 
the method of sprinkling the spherical spacer particle which consists of resin, silica, etc. is used 
between electrode substrates in many cases. However, it is dramatically difficult between 
electrode substrates to distribute a spacer particle uniformly, and if electrode substrates are 
pasted together after the spacer particle has condensed to one place, the gap between 
electrode substrates will tend to cause the problem which spreads beyond a designed value and 
is called a poor gap. For this reason, in recent years, as a method for keeping the gap between 
the electrode substrates of a couple constant, as shown in drawing 7, The pillar-shaped spacer 
1 8 is formed on one electrode substrate 20 (electrode substrate which comes to laminate the 
glass substrate 1 1 and the electrode layer 1 2) of the electrode substrates of a couple. The 
method of keeping constant the gap between the electrode substrate 20 and the electrode 
substrate which counters it is increasingly introduced via such a pillar-shaped spacer 18. 
[0003]By the way, the electrode substrate used with a liquid crystal display needs to carry out 
orientation of the surface in order to carry out orientation of the liquid crystal element in a liquid 
crystal layer. For this reason, it is necessary to perform orientation treatment to the surface 
(the electrode layer 1 2 and the surface of the spacer 1 8) of the electrode substrate 20 also by 
the electrode substrate 20 with a spacer as shown in drawing 7 . Such orientation treatment is 
performed by what the surface of the electrode substrate 20 is ground, for example against 
rubbing cloth etc. for (rubbing is carried out). 
[0004] 

[Problem(s) to be Solved by the Invention]However, when rubbing of the surface of the electrode 
substrate 20 with a spacer as shown in drawing 7 is carried out, the field (field of the shade by 
which rubbing is not carried out) which is not ground against rubbing cloth will remain. That is, 
among the surfaces of the electrode substrate 20, by the close part of the spacer 18, when it 
grinds against rubbing cloth, the field of shade where rubbing cloth does not contact is made, and 
orientation treatment is no longer performed to the field. The field where orientation treatment is 
not performed is a field which cannot carry out orientation of the liquid crystal, and will cause 
the display failure as a liquid crystal display. 

[0005] Drawing 8 is a figure showing the details of the electrode substrate 20 with a spacer 
shown in drawing 7 . In drawing 8 . the electrode layer 12 provided on the glass substrate, It 
consists of the signal wire 12a and the gate line 12b which are prolonged, TFT element 
(switching element) 12e, and the picture element electrode 12d so that it may intersect 
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perpendicularly mutually, among these the pillar-shaped spacer 18 is formed in the intersection 
part of the signal wire 1 2a and the gate line 1 2b. If rubbing of the surface of such an electrode 
substrate 20 with a spacer is carried out, the field 19 where orientation treatment is not 
performed behind the spacer 18 about a rubbing direction will produce, and a liquid crystal will 
not carry out orientation in the field 19. Here, the spacer 18 is arranged near the picture element 
electrode 1 2d among the electrode layers 12, and a part of field where orientation treatment is 
not performed starts the part which is the picture element electrode 12d in many cases. In this 
case, the field which some liquid crystals in a pixel (picture element electrode 12d) will not carry 
out [ a field ] orientation, and carries out a white omission into a pixel (picture element electrode 
12d) will be made, and the display failures (fall of contrast, etc.) as a liquid crystal display will be 
caused. 

[0006]This invention is made in consideration of such a point, and is a thing. 

The purpose is to provide the liquid crystal display which can control the orientation defect of 

the liquid crystal which originated and can prevent display failures, such as a fall of contrast, 

effectively. 

[0007] 

[Means for Solving the Problem]A liquid crystal layer pinched between an electrode substrate of 
a couple which this invention countered mutually and has been arranged, and an electrode 
substrate of said couple, It is formed at least in one side of an electrode substrate of said 
couple, have a pillar-shaped spacer which keeps constant a gap between electrode substrates of 
said couple, and said spacer. It has the upper surface and the bottom which are prolonged in 
parallel mutually, and the side established between these upper surfaces and the bottom, A 
portion located in the back side about a rubbing direction of an electrode substrate among said 
sides of said spacer is provided with a liquid crystal display, wherein an inclined plane sloping so 
that a field of shade by which rubbing is not carried out might be spread in a method of outside 
toward said bottom side from the method of wrap aforementioned upper surface side is provided. 

[0008]In this invention, said spacer is arranged at an intersection part of a signal wire and a gate 
line provided in either of the electrode substrates of said couple, and, as for said inclined plane 
of said spacer, it is preferred to be located in an opposite hand of a switching element in which it 
is located near said intersection part. When the horizontal distance L along said rubbing direction 
of said inclined plane sets pushing quantity of rubbing cloth [ as opposed to / in height of a 
spacer / 1 and an electrode substrate for the length of length of hair of d1 and rubbing cloth ] to 
d2, [Equation 2] 
L=lsin0j-lsine, -(1) 



It is preferred for it to be alike and to be expressed more. 

[0009] According to this invention, into a portion located in the back side about a rubbing 
direction of an electrode substrate among the sides of a spacer formed on an electrode 
substrate. Since an inclined plane sloping so that a field of shade by which rubbing is not carried 
out might be spread in a method of outside toward the bottom side from the method upper 
surface side of a wrap is provided. Even when rubbing of the surface of an electrode substrate is 
carried out with rubbing cloth etc., rubbing cloth will contact an inclined plane certainly, and a 
field where orientation treatment is not performed behind a spacer about a rubbing direction can 
be prevented from producing. For this reason, an orientation defect of a liquid crystal resulting 
from rubbing can be controlled, and display failures, such as a fall of contrast, can be prevented 
effectively. 
[0010] 




1 




- (3) 
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[Embodiment of the Invention]Hereafter, an embodiment of the invention is described with 
reference to drawings, Drawing 1 thru/or dra win g 5 are the figures for describing the 1 
embodiment of the liquid crystal display by this invention. 

[0011]First, drawing 5 explains the entire configuration of the liquid crystal display concerning 
this embodiment. As shown in drawing 5, the liquid crystal display 10 is provided with the 
following. 

The electrode substrates 20 and 25 of the couple which countered mutually and has been 
arranged. 

The liquid crystal layer 13 pinched between the electrode substrates 20 and 25. 

The pillar-shaped spacer 21 which is formed in the electrode substrate 20 and keeps constant 

the gap (gap) between the electrode substrates 20 and 25. 

Among these, the electrode substrate 20 consists of the glass substrate 1 1 and the electrode 
layer 12 laminated on the glass substrate 11. The electrode substrate 25 consists of the glass 
substrate 14 and the electrode layer 15 laminated on the glass substrate 14. The polarizing 
plates 16 and 17 are laminated by the outer surface of the glass substrate 11 of the electrode 
substrate 20, and the glass substrate 1 4 of the electrode substrate 25, respectively. 
[0012]Next, drawing 1 (a), (b), and drawing 2 explain the details of the spacer 21 formed in the 
electrode substrate 20 and it. As shown in drawing 1 (a), (b), and drawing 2, the electrode layer 
12 provided on the glass substrate 11, It consists of the signal wire 12a and the gate line 12b 
which are prolonged, TFT element (switching element) 12c, and the picture element electrode 
12d so that it may intersect perpendicularly mutually, among these the pillar-shaped spacer 21 is 
formed in the intersection part of the signal wire 12a and the gate line 12b. Here, the orienting 
film (not shown) is provided in the surface (the electrode layer 12 and the surface of the spacer 
21) of the electrode substrate 20, and orientation treatment is performed to the surface of the 
electrode substrate 20 by carrying out rubbing of the surface of this orienting film. 
[0013]The spacer 21 is provided with the following as shown in drawing 1 (a) and (b). 
The upper surface 21a and the bottom 21b which are prolonged in parallel mutually. 
The side 21c established between the upper surface 21a and the bottom 21b. 
21 d of inclined planes sloping so that the field of the shade by which rubbing is not carried out 
might be spread in the method of outside toward the bottom 21b side from the method upper 
surface 21a side of a wrap are established in the portion located in the back side about the 
rubbing direction of the electrode substrate 20 among the sides 21c of the spacer 21. 21 d of 
this inclined plane is located in the opposite hand of TFT element 12c in which it is located near 
the intersection part of the signal wire 12a and the gate line 12b (refer to drawing 2 ). 
[0014]Here, drawing 3 (a), (b), and drawing 4 explain the relation of the spacer 21 and rubbing 
process which were formed on the electrode substrate 20. 

[001 5] Drawing 3 (a) is a figure showing an example of a rubbing process typically, and drawing 3 
(b) is an enlarged drawing of the Illb portion shown in drawing 3 (a). In drawing 3 (a), the numerals 
31 are the rolls of a cylindrical shape and the rubbing cloth 32 is twisted around the surface. 
Here, the roll 31 rotates around the medial axis by a motor (not shown). The electrode substrate 
20 carries out advancing-side-by-side movement horizontally by the stage (not shown) which 
lays it That is, the rubbing cloth 32 and the electrode substrate 20 advance side by side and 
rotate the roll 31 and the electrode substrate 20 relatively in the state where it contacted 
mutually, and, thereby, rubbing of the electrode substrate 20 is carried out in the surface. At this 
time, the relation of the cylindrical projection 20a and the rubbing cloth 32 (length of hair 32a) 
which were formed on the electrode substrate 20 is expressed, as shown in drawing 3 (b). That 
is, as shown in drawing 3 (b). when the roll 31 advances side by side and rotates relatively on the 
substrate 20, the length of hair 32a of the rubbing cloth 32 moves to the back side (figure 
Nakamigi side) one by one from the front sides (left-hand side in a figure) of the projection 20a. 
At this time, as the length of hair 32a of the rubbing cloth 32 shows drawing 3 (b) the upper 
surface of the projection 20a, it overcomes it, and the field (length L) of shade where the length 
of hair 32a does not contact behind the projection 20a is made. If pushing quantity of the rubbing 
cloth [ as opposed to / in the height of the cylindrical projection 20a / I and the electrode 
substrate 20 for the length of the length of hair 32a of d1 and the rubbing cloth 32 ] 32 is set to 
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62, specifically, length L of the field of the shade by which rubbing is not carried out will be 
called for by the following formula (1), (2), and (3). In a following formula (1), (2), and (3), the angle 
of the length of hair 32a with which theta 1 broke on the electrode substrate 20, and theta 2 are 
the angles of the length of hair 32a which broke on the projection 20a. 
[0016] 
[Equation 3] 

L = lsine2-lsine. -(1) 



If it specifically asks for the relation between L and d2 about each (1= 1.0, 2.0, 3.0, and 4.0 mm) in 
the case of d1=5micrometer, it will become like drawing 4 . According to drawing 4 , it will be set 
to L**20 micrometers if d1=5micrometer and 1= 3.0 mm d 2= 0.1 mm. If it is made only for the 
horizontal distance corresponding to length L asked for 21 d of inclined planes of the spacer 21 
by the upper type (1), (2), and (3) to be prolonged along a rubbing direction here, With a 
cylindrical spacer, also in the field of the shade by which rubbing is not carried out, and the field 
which had become, the length of hair 32a of the roll 32 will contact the inclined plane 21a of the 
spacer 21, and orientation treatment will be certainly performed on the inclined plane 21 d. For 
this reason, the shape of 21 d of inclined planes of the spacer 21 is good to decide that it will be 
it using L (and d1) called for by the upper type (1), (2), and (3), as it is shown in drawing 1 (a) and 
(b). 

[0017]Next, a manufacturing method of the liquid crystal display 10 which consists of such 
composition is explained. 

[0018]First, in order to manufacture the electrode substrate 20, a chromium (Cr) film is formed 
by sputtering process on the glass substrate 11, and the gate line 12b and a gate electrode are 
patternized with the photolithographic method. Subsequently, gate dielectric film and an 
amorphous silicon (a-Si) film which consist of silicon nitride (SiNx) with a CVD method are 
formed on it. And a chromium (Cr) film is formed by sputtering process on it, and the signal wire 
12a, a source electrode, and a drain electrode are patternized with the photolithographic method. 
TFT element 12c is constituted by a gate electrode, an amorphous silicon film, a source 
electrode, and drain electrode. The picture element electrode 1 2d is formed by patternizing an 
ITO film with sputtering process and the photolithographic method. 

[0019]Subsequently, the spacer 21 is formed on the electrode layer 12 which consists of the 
signal wire 12a, the gate line 12b, TFT element 12c, and the picture element electrode 12d which 
were formed by doing in this way. The spacer 21 is formed in an intersection part of the signal 
wire 12a and the gate line 12b. Here, as a material of the spacer 21, the same material (silicon 
nitride (SiNx)) as a protective film formed on the electrode layer 12 can be used, and the spacer 
21 of shape as shown in drawing 1 (a) and (b) by the patternizing by etching can be formed. 
Shape of the spacer 21 is controllable by an exposing condition. 

[0020]Then, an orienting film is formed in the surface (the electrode layer 12 and the surface of 
the spacer 21) of the electrode substrate 20. And orientation treatment is performed to the 
surface (the electrode layer 12 and the surface of the spacer 21) of the electrode substrate 20 
by carrying out rubbing to a rubbing direction as shows drawing 2 the surface of this orienting 
film. 

[0021]On the other hand, in order to manufacture the electrode substrate 25 which counters the 
electrode substrate 20, the electrode layer 15 as a counterelectrode is formed on the glass 
substrate 14, it ranks second and an orienting film is formed in the surface of the electrode layer 
15. And orientation treatment is performed to the surface (surface of the electrode layer 15) of 
the electrode substrate 25 by carrying out rubbing of the surface of this orienting film. 
[0022]Then, after making the electrode substrates 20 and 25 counter via the spacer 21, between 
the electrode substrates 20 and 25, a liquid crystal material is poured in and the liquid crystal 
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layer 13 is formed. In an outer surface of the glass substrate 11 of the electrode substrate 20, 
and the glass substrate 14 of the electrode substrate 25, the polarizing plates 16 and 17 are 
laminated, respectively, Thereby, the liquid crystal display 10 as shown in drawing 5 is 
manufactured. 

[0023]Into thus, a portion which is located in the bacl< side about a rubbing direction of the 
electrode substrate 20 among the sides 21c of the spacer 21 formed on the electrode substrate 

20 according to this embodiment Since 21 d of inclined planes sloping so that a field of shade by 
which rubbing is not carried out might be spread in a method of outside toward the bottom 21b 
side from the method upper surface 21 a side of a wrap are provided. Even when rubbing of the 
surface of the electrode substrate 20 is carried out with rubbing cloth etc., rubbing cloth will 
contact 21 d of inclined planes certainly, and a field where orientation treatment is not 
performed behind the spacer 21 about a rubbing direction can be prevented from producing. For 
this reason, an orientation defect of a liquid crystal resulting from rubbing can be controlled, and 
display failures, such as a fall of contrast, can be prevented effectively. 

[0024]Only into a portion which is located in the back side about a rubbing direction of the 
electrode substrate 20 among the sides 21c of the spacer 21 according to this embodiment. 
Since 21 d of inclined planes which extend covering the predetermined horizontal distance L 
according to conditions of rubbing are provided, space-saving-ization can be attained compared 
with a case where 21 d of inclined planes are established in the whole. 

[0025]Although the spacer 21 is formed in the electrode substrate 20 side in which the picture 
element electrode 1 2c, TFT element 1 2d, etc. were formed, it may be made to form the spacer 

21 in the electrode substrate 25 side which counters not only this but the electrode substrate 
20 in an embodiment mentioned above. Transparent resin can be used as a material of the 
spacer 21 in this case. 

[0026]Although the spacer 21 of shape as shown in drawing 1 (a) and (b) is used as a spacer in 
an embodiment mentioned above. It may be made to use the spacer 22 which consists of two or 
more tabular members 22a, 22b, and 22c which form 22 d of inclined planes stair-like to a 
portion located in the back side about a rubbing direction of the electrode substrate 20, as 
shown not only in this but in drawing 6 (a) and (b). 
[0027] 

[Effect of the Invention]As explained above, according to this invention, even when rubbing of 
the surface of an electrode substrate is carried out with rubbing cloth etc., rubbing cloth will 
contact an inclined plane certainly, and the field where orientation treatment is not performed 
behind a spacer about a rubbing direction can be prevented from producing. For this reason, the 
orientation defect of the liquid crystal resulting from rubbing can be controlled, and display 
failures, such as a fall of contrast, can be prevented effectively. 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2009/03/16 



JP,2003-207785,A [DESCRIPTION OF DRAWINGS] 



1/1 ^-'J 



* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he sectional view and top view showing an electrode substrate with the spacer used 
by the 1 embodiment of the liquid crystal display by this invention. 

[Drawing 2]T he outline top view showing the details of the electrode substrate with a spacer 
shown in drawing 1 . 

[Drawing 3]T he mimetic diagram for explaining the relation of the spacer and rubbing process 
which were formed on the electrode substrate. 

[Drawing 4]T he figure showing a relation with the length of the field of the shade by which 
rubbing is not carried out to the conditions of rubbing. 

[Drawi ng 5]The sectional view showing the entire configuration of the 1 embodiment of the liquid 
crystal display by this invention. 

('D rawing 6]T he sectional view and top view showing the modification of the spacer shown in 
drawing 1 . 

[Drawing 7] The sectional view showing an electrode substrate with the spacer used with the 
conventional liquid crystal display. 

[Drawing 8]T he outline top view showing the details of the electrode substrate with a spacer 
shown in drawing 7. 
[Description of Notations] 
10 Liquid crystal display 
11, 14 glass substrates 

1 2 and 1 5 Electrode layer 

13 Liquid crystal layer 

16 and 17 Polarizing plate 

20 and 25 Electrode substrate 

21 and 22 Spacer 
21a Upper surface 
21b Bottom 

21c Side 

21 d Inclined plane 

22a, 22b, and 22c Tabular member 

22 d Inclined plane 



[Translation done.] 
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1 smm^fLXV^t . ZcryX 'J 

o>wmu2 0 omm*: y f>/-ti> 

b . y f> ^j^fSi LT x'^-- f 1 8 wa:/5-t;Er5]i'a 
ii^rv 1 9 t . ^ ««« 1 9 Tmimt' 
Lts: < tel. .1 -r X - X^—f 1 8 (imffil 1 2 « 
'3 1 2 d (7)jfi«izSa$itTfc "9 . ErS]« 

1 2 d ) [^c'jffi^«-gI!*ierfi]L^<irO, (H?^ 
Bffil 2 d ) mzBm^tlWMt^T^XLtVK fc^e 
as^S.h L T (TJ^^^ ( Z3 y V y x 1- OffiT^ ) Sr 
m<Zbbt£h. 

[0006] if%m.±Zff)X 'jtpM.-im.L-Xts:^fd-z 

i> crn-h 0 . y h->-/(ceii Lfzm^nmim^B^^fm 

l-X , zi y h 7X Vcr)i£Ymcr)^T^^mmm±. 

■thz b tn-t im.ium^m.^mm-h ^ t ^ mb 

■th.,. 

[0007] 
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[0008] ^ffc, *?&BJtc*3ViTi±, miex^— 

i^soRmBji t fis L T I, c i: 5t)« s 1 1 \ ttz. mm 

iz. 

i.= lsine2-lsine, -(1) 
Oi=cos-'[ J -(2) 

3,= cos [ J - (3) 

mmizQ.W:ti^^^6^lz^ y t"y7'§ii^rV>llOfflf*^ 

md X o±mmi^t-,jm§Mzmi^-^x9mzm^i x o 
izmm ifzmm^mix v ^ i> <^x\ mmmmmi 

y^yririmzX '0 y^y^'Uzt^Ti>yt:y9''W/ 

mm^zmmi^zmmi ztt^j:o. y i^yy't^i^m 
ixy.^-^^yf^iTizmmmm^tiKc^wim'^^t 

lZfi:m±thZtt^T^l, ZOtz^^ yt'ynz 

mm uzm^gff)mpiT^Mmm ix. 3 y hyx hcoi& 

[0010] 

mmmmmm: ot. mm^mxx^mmcom 
m.omm.\z-^> v^imth. m 1 mm 5 ic j; 

[ 0 0 1 1 ] HSCj: 9 - ^mkOiWMiZi^'.lM 

^sm.^^mm<^>kwmf^^z-:>v^xim-th m 5 (cs^^i 

-Az. fem^^aiOii;-, '^v^mnixW.mixtz 
2 0, 2 5 . 20, 25 TbKc 



2 1 h * li r I' ' ?p ,, .1 0) . 
2 0J±. ;t;7X«Kl It. 7 .7.^1 l±l.-Wi$ 
ti:^-:-^ffiJl 1 2 .h ^ir t i > I. ,.. S mtSfflg 2 5 
{±,. ;5'-77.afS ] 4 1 . i}y7M 1 4±{Clt®Sfiyi 

mail 5t*'''.=t'.t^>i>. ^jrii^, wmmQo-^fj 
yxmm imummmi.2 5m'yxmmAm 
mmmz\m±w. 1.6, fi^'i-mm ^fixv^ 

{ 0 0 1 2imz. m i.(a) (h)iixv:m2^zx 0 . us 
mn. 2 0 j;y'^ra=fMSris y.^-^ 2 1 «i»aic 

-.H^tiMBi-r-J,,. HI (a)(b)*ij;i^ll2t:^-ti:ac, 
^77«.l l_U-fS(t^.,ix^,^SJIl 2!i, 

m-txd ^zm?iAmw: 1 2 a axv^y- m 1 2 b 

b , TFT^l^ (.X>f •.y^y?-'*^ ) 1 2 c > , B*^ 
1^1 2 d h D , C ') *?ff ^IR 1 2 a to 

1 2 h(7)xmizWk<^)X^—\r2 1 j&sffM^^lT 

v^^,. .r-ir. mffi««2 ot7)ats (mil 1 2fcj;u' 

X^-- 9-2 li^^S) WiEl*]^ (H^-ar-f ) *'Wt'^ 
ixx 9 . ^(7JiH[^l0^ffi^ y b'>'^"t 2. i 1 1 J; 

0 , 2 0 mmi^zn Lx iimmiM^ixh i 

[ 0 0 1 3 ] 11 1 (a) (b) t^-f J; ^ X^— 12 1 
S^HC^fftCSl/l.±[S2 1 atoJ;V£M2 1 b 
t . ±M2 1 afcJ:ls-£M2 1 b ^^HCfftH- A.^ifcliH 

2 1 c t SrWL.TL>l> . 4/^. .X^— tf2 1 mm2 1 

&m.~thm^z\i, y^yf''^titi:^.m<r)mmm'> x 

-3±ffi2 1 a{i*^/i>Kffi2 1 bfi)iC[&]*^o-C5'h^tJ£*s 

1. i 0 (;:fiMbi^>:fi#fffi2 l d^imttA^nt ^^1, ,, 

fc, ::<7)M«2 1 d!±. mmt 1 2 ai3j:V>'-l-|| 
1 2 b^03£^,a!W3ff«tffia^-i, TFTS^ 1 2 c i^JS 
fl-iltfi[BL.T^ >-& (il2.#ffl) . 
[0014] ::.It-\ 113 (a) (b)4o j;l.^ll4{:i: 0 , « 
S»tI2 0±(cffMSil^iX^— 2 1 >: 7 f>/Ig 

[ 0 0 1 5 ] 113 (a){S7 b">-rXfiO-0!|-^m5&Wi: 
^■tmX'h "9 . ^ 3 (b) \m 3 (a) iCf^-ri 1 1 bgE:53-COffi^ 

iiiT-S)i>, 113 u)iz^v^x . 5? 3 1 immwrnvi- 
!i'X-h n . 'tff)^miz ii y b"> 3 2 y/^ 4 Hit ^^il 

Xv^h. P-/W3 Hi^-.^ (la^-t-f ) 

tz. «SS1S2 0i±. -ctL*KKi--i>X7— i^^ (aSvtt 

-r ) tc i D 7\c^i5nz^m^m- hxo^z^x-^x^^t,. 

ttk-hh. a~)l3 1 tV&W^2 0 tii, yl-'y^m 

3 2 tm&mm2 o ttf^K^^zmmLfz'm.xmmi>z 

0 , mmmm2 otmm^ y b>- ^-^iL^, c , 
i:ffi*«2 o±tiffM^ ji^cns^^^j^e-fe 20a ty 

b>'i?"^i3 3 2 (%Ii3 2a) h c7:>liafmil 3 (b) C^ii-t 
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« 2 0 ±x'o-!i' 3 1 m-^mzmtoXimmmt 

1 Zt <0 7fy :/ffi3 2 (7)%E3 2 a*S)i<?:^Stj 

2 0 a. i7.)ffm ( m^^m) ii^i^mm • ( H-ffiffl ) ^^ 
b ^IJj-r . <r i7) >; S , ^ f > '^-'^P 3 2 c')^ ^ 3 2a ifi 

/ITl ># , .5ieft2 0 a<7.)f^^t%l3 2 aMgSfeL^r 

2 0 a OS S S d 1 , 7 fy /flJ 3 2 i^^^&g. 3 2 

(T)^-^ L{±. /J:3t{l) (2) (3) IZX Ki^i^f-M o 'SriS. 
J^3lJ (1) (2) (3) . <9 1 2 0 ±Tm 

^:^S3 2 a. 0 2{±M-!!12 0 a±fm^w^ 

£3 2 a.ffmS.Thl. 
[0016] 

ms] 

i.= lsine!-lsin(9> -{1) 

0, = cos-'[— J -(2) 

J?,= cos-'[ J -(3) 

m#e^tJ4Mx{f- d 1 -5/jmc7,tti^tCi5l.^T, 1 = 

1. 0, 2. 0, 3. 0, 4. OmiTn?)-rix^"i'L(COl,i 
T. L fc it/'d 2 >: , . H 4 (7) J; :) (c^~ 

ll4iCii'L{f , dl = 5xim, 1 = 3. 0mm. d 
2 = 0. Immt-tlt. L = 20/im>:^l>. .r:: 
Z\. X^— !f 2 1 i')ffl«W2 1 dAi±5C(l) (2) (3) IZX 

y)^i!bUii^^ uzn&thTH'^Mim-ry ^y^^t 

;L-3 2<^)%{|3 2 a;^?:x^— 12 1 t^.Mffl2 1 a t« 

m-h ztt^j:<o. imm2 1 d±(c-c?t*t=Ef6]?as 

tm-^ tLr^Ztt^j:l, Z 0)tl^. .7.^-^2 1 
ffi 2 1 d (7jf^«{±, ±5t(l) (2) (3) ^ZX >0 3<to ^JXl L 
(toiy'dl ) *fflU-rill (a)(l:.)(:3^-rj::3t:!LT^^ 

[0017] mz. z(^)X 'jti:m^t^h^j:m^Bm^^ 
■1 o<Dmki5m^z-j'.^xmm-h. 

[ 0 0 1 8 ] 2 0 ^:m'kthf^^. fjv 

7.W^ 1 1 k},zxn.v ^ ij >' ^'^c i D ni. ( c r ) 
L , * h 'J V /5 7 ^ i 0 ^r- hHi 2 b 
^XXff-V%m.^>^^~y\tfl-.. -r<73±C 
C VDffit i DS{b>- U 3 > ( S i N X ) *^/^^rS 

l-*6»l»i-oJ;l^"T^/l'7 7;7.i,-ij3y ( a-S i ) Mr 
fM-r-g. .., -r LT . -^i^Jitc^.A'"/ 9 y^'mzi. D 
OA ( C r ) M^ffJjS L . rf: f U y 7 ^ ffiti; Oil 
f-Hl 2a, y-7.«6i=jj;tXh"l^^>-^ffi&.A°^?->- 



y-X«tSfcJ;V'Kl' --f yKffilcJ; DTFT*^ 1 2 c 

f 'J y 7' 7 7 ate j; D AN"^' - > 'ftt h Z > J; 0 
Ii«1lffil2dSrfMtl.. 

[0019] ^c?;) i d c Lx^^^^imtw^ 

12a, i-'- Mil 2 b , T F TR? 1 2 c. to iVl* 
1 2 d ii^W-^Wm 1 2±t::.X'^— 2 1 ar»« 
-r-i>c, ^ri5, 2 li±, fi-f-i';! 2 atDj;Vy- 

2bi?)^.c&gt5(c«Sii|>„ .I.IT-, 7.^— )f2 

n-o-M%A (e^^u^y (sinx) ) ^ffl^ii,^>: 

y^sfS. Xy^y/t:j:|>.A°r?-y'(W3i: Oai (a) (b) 
t^t J: ') ^ffm<7j.x^-f-2 1 ^?f«tl. ; >:j!?'T'& 
I.,, 7^—9-2 lc?Jfi?4mS*ftm^i;DWt 

[ 0 0 2 0] xoYik. w^mm.2 o*?)^® (n&i 1 2 

fej;y7.^— tf2 l<7)^iS) CffiitiMSrffMt^.. -et 

T , ^t?ai*])ioaffl&H 2 i '5 ^-5 t*y;^'s-r6] 

\Zy\iyy'thZh\,Z^ D , ^ffiaK2 0<^^ffi («S 
11 2fcJ;yx^— »f2 li?.)|feffi) tc>pfL.Tffil*I?fiflSr 

[002 1 ]-^. «ffiMg2 0 \znmhwm&.2 

5&K3t-ri./tfe. ;{f77.S^l 4±t>rt[Sil^fcL.t 
ffi«*fM1-|.<, ^LT, ;oie[«lK<7«-^7t:'y 

c .h t J; D . 2 5 <7)^ffl ( wm 1 5 
^znLxwfmk%-f . 

[0022] -^oYik. 7.-^—9-2 1 f ^L-T«gM2 
0,25 ^#F6]Sl^^:a. «aSfe2 0 , 2 S^tlSe^ 
M^^^aA L-TS^/i 1 3 ^BlStl. . S , 
2 0i')7y7.7»^f 1 1 i5 j;V«Saffi2 5(7J^'57,fi« 
1 4 05'HIMiBt{±-il:)fe^ 16, 17^ fil-f i-U«lt 
S , 1 ixt; J; 0 . II 5 t^^r j; ttfe^a^^gB 1 0 

[ 0 0 2 3 ] Ci'U ^ tc^ftJifii'J^MC J;rL!f , 
^2 0±izf$Eg$ix-^:7^— tf 2 Ii7)lim2 1 cff)^j-^j 
«ffi«fl 2 0 o■^ 7 h-y :7-^ri*]Ci8 L.-rf*:fr(PJCfia-t 

gp^t. y^y9'%i'\/j:VxWmmmo om2 1 

aiiK»^.sffl2 1 hm\,zm-->x'^vy}Wfihi.om. 

#fU:;ffiiW2 1 d&^(fC^^-i.OT, mffi«2 0f) 
Slit 7 b"y^'"fl:^tc J; 0 7 bV^Lfo i % fi. 5 fy 
2 1 d t35i^izitftt!l-|. C h =5r 0 , 7 f 

yf^mzw^x7.^-^2 1 ^^f*s-tia[6],M//Ms 

i-Liri. ^ffiJ^*'^t I. ^ > ^m^-fh Z t ifiX-% ZO) 
fz^^ , y f y ^-tea L:^c?lB^BC7)S,w):pafr WJ LT , 

tf^x-%^. 

[0024] tt, :^mmmmizxixi-f . .7.^—^2 
imM2 1 ci7j5*jfl:ffiatE2 oo^kv^'-s-i&icm 
UTf^:^ii(=fia-r^ mi^z(7-)?>. , 9 t-y ^'^^ftt^je 
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[0 0 2 5] ^ffc, ijzELfc^i'.msi'iifcV^Tfi;, M 

2 c*3j;i/:-TFT»7-i 2 dmmmhtitzm 
mmm opjtcx^— 1^2 1 £-sMLT^>i>*i, ztaz 

2 1 mm- 1 i rj C Ut t J; ^ \„ ^rfc. ^fji*-^ 

[0026] tfz. ^^Ltzmmmmtii^xu. .x 

^-^b IXm 1 (a) (b)^Z^.-tX a grff^«c^.)X-^-^t2 

gtl>a545-tcPgS^^^')fflMM2 2 ci&©E-tl> J; 
111ff')««g|5ff2 2a. 2 2 b, 2 2 c ^&^A,4-^,7.^- 
•t^2 2 a:.fflt>l.i; d (CLT t J;l\., 
[00273 

1 7 ^y^^'mmmmizmmizmm-h ■itttc'o. y 
^y:!''umizmix7.-^—Tco^kif^zmi^^m^m^ti 

It) , y h'y f^zmm it>iMn<7Mj^T-B: mm . ^ 
mi ] :¥9tmzi^miB^7mm.(^-'%moymx'm 

[HI] 




[a 2 ] 111 i:-rvi-.x^-+;-N-& <f)wmw.ommi^s 

[S3 3 «tM±t:Jt^s!i$ii/;.x^-if k 7t'>/i 

. [14 3 y^yfo)^i!irt=7\:yfMxtrMmmm<^) 

[US] *^Bj|(c j: SJiain^B«-^Sfe(?:)B]l(7;)-^ 

[B6 3 11 1 t^^^t-X'<-^f^r)^?t^(?lJS.^tffiTffiilfc J; 

■ [37 3 ^M*c';)fc1*5tgSrfflv^^^ii^>.x^-«f#S 
f';mffiMg&*1-ifffiil., 

[US 3 H7 t;*-r^^^— 'tft^ iomiiSf 

[I^-^^'JI^HB] 
10 minmrnn 

11.14 ^77.^^ 

12.15 -nmrn 

13 fe^BS 

16,17 ffl3^IS 
2 0, 2 5 «SS« 
2 1,22 9" 
2 1a m 
2 1 b ,K® 
2 1 c fiffi 

2 1 d mmrn 

22a, 22 ta, 22c 1S^gP« 

22 d fkMli 




:( 6 ) 0 0 3 - 2 0 7 7 B 5 ( P 2 0 0 3 - 2 0 7 7 S 5 A) 
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so 




7a>' 



F>-A(##) 2H089 LA09 LAIO LA12 LA16 MAOIX 
NA12 NA17 PAOl QAIS QA16 
TA02 TA04 TA09 
2H092 JA24 NA04 NA25 PA02 PA03 
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